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m^mi] TfB-«^^ (1) T^^i^^^Mi^ (a) isxz/TKmm-^^ 

#4^ (h) LT^^^m-^^: (A) ^-(^^j:^^mi^m\^± 

Mo 

[it 1 ] 

R' 0 
I » 

CH. = C-C-0 (XO) .-R» (I) 

2 00^1^. R2{±M^i5:2 0-3 6o^iKr;v^;V'*-e*>i>o ] 

im^ms] (A) 7i)^ (A) <7)K»tc^-:5\^-c. 5-9 omm%<7)M^m 

--#-.( a-> V-- 5-- 5 -G SS%<^#»^^^ — 

) iJitj'vt/ifi^s^: (c) 7()-hmm,^fix^j::h^m.^i^'c^^m^m2mm 

im^m^] ^m-^^ (a) (a) 75^ (1) 

o 

[imms] ^m^i^ (a) ^mj^-r^^Ai^ (a) 2-xv;u^h 

m^me] ^s^# (A) <7)m»¥:^:^i^»56^'5, 000-35, 00 
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^-i^-. 2/ 



(B) * (A) OWfitC^o'v^TO. 0 0 1 ~ 1 0gS%'^^L-C'Sr>5>if^ 
Umm 1 0 ] 1 ~ 6 <7) v^-fn;d-lE«<^*iJS*gi5:f6]_h^J:fe i: Zf&m 

1 1 1 $mm 7-10 ov^-r^;&^fs«oprt-/fty^Ma^ti*3 x 

im^m 1 2 ] mm<0 l O O t:»*,^E^5' l ~ l S mmV s T-^ «9 , ;6>o 
[0 0 0 1] 

~ [0G0 2] - - " ~ — - - - 

^mi'fhix^o L;6-L^7&^'^. ^IC'fafiJt'fbf 'SiiMtL^i^i^iiiv^ofzFpl 

m^m^tlX^^^^ (^l|x.{f#^¥7-4 8 4 2 #^¥7-6 2 3 7 2 

[0 0 0 3] 
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# M 2002-226079 ^-vl 3/ 

i§tm-^m^ Lx^t-t:h mm] 

[0 0 0 4] 

-r^j:ioib^^mii. (1) T'^$tL^#»# (a) i O^'tK^^^^^ 

(h) ^£^mm^^mi^tLX^j:^^m.^i^ (a) ;i><^^-5>fiJ^fg|^l6]±^J 

[0 0 0 51 

R' O 

I » 

CHa = C-C-0 (XO) „-R» (|> 
[0 0 0 6] 

R 1 {iTK^J^^^ S 7t {"i ^ ^V^. -X l±.^*m 2 ~ 4 O T ^ V > n \t 0 ~ 2 
0<7)^m. R2{i^^^2 0-3 &(D^mr)V^)Vmx^ho 
[0 0 0 7] 

[ii5g<7)iiMcof^si 

^mLxmfhfi^o 

^^^^ 1 h ^-Tv^w^. 1 Kt'v;v^^ 
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^-i^: 4/ 



V ;v -r h ^ V XZ/ 1 - ^ > Tiy Y JV^ti: t% 

(2) 2 -t;i/^;1'^ ; 2-x.^)\^^ ^ 2 -^^ v^v-r h •7-r>';v^ 

. 2 ^^^l^ Ff-'v;v^. 2 -T-'v;i/7" h ^T-'v^V*. 2 - Y^^'y 

2 --r h ^•7-'v;w:ti^ ^T-'i>;i/^, 2 -^^■9-f-'v;u^i5' ^-r'v;!^, 2 

(3) 3 -t;v^;1'*~3 4 t;^^;!/^ ; 3-t;i^^;v^, 4-t;v^;i/^. 5r 

3 2-t;i^^;v*. 3 3 -T-'v^^i/^isiLKs 4 t;v^;vSo 
[0 0 0 8] 

-tfz. R2i:L-r{i. 1 IHi 7t(i'?-tLj.:Jl_L(7)^iKr ;i/^;w^<7)^>^!^^>^lf tt 
. ±K(l)~(3)-eW7t*<7)v>-rtL:d-2®m±<7)m^tf. T^nei^^:^ 

/i-i/l 1) . ^vir^vy^'}-=r-^- (51#:~8«#:) ^7t:(ia-:tv 
[0 0 0 9] 

R2(7)9 5teJt*i^t^g:?a5teJKcc»||.a;;J»>ib> t < \tmMm^2 0-32 
> ^"btl^ft L<{±R*^:&5'2 0-2 8. ^Ki^^\^<\tmmmf2 2-2 6. 
^:>)^Wtt<{i^*m2 4<7)^|l!jT;u^;V^T-*;|,o t/i. ^*m2 4<7)^ 

2^^^Jy-)V-^^^^^.^-^y)\'^-^.th:^^^^ - 

[0 0 10] 

X{i^^m2~4<7)T;^^^>*-e^bi9> Jr#6^tC{iJi:^^>S> 1. 2 -is 

xxi\, z--fu\ivym^ 1, 2-. 1, z-iixxfi, A:--ff-vymif^ 

[0 0 11] 

n 0 ^ /^{i 1 - 2 0 <7)^i5:-e^b t^t L < it 0 ttiiil - 1 0 (DmW,. $ 
[0 0 12] 
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#M 2002-226079 ^-i^ : 5/ 

[0 0 13] 

(hi) tKn^vT;i/^;v (^#^2-6) (^3^) T^>Jlx-h [2-t:K 

Ti^';p-h> 2 -n KnJevy^;v (^^) r^')V-V. i-^-f-;u-2- 

(h2) -ty-^fj^v-ti K^^vT>'^^;^ (;^^i5:i-4) MM ^) T 
^'))}^T<V [N, N-vH Kn^v^^;i/ (^^J') T^';;i/T5K\ N, N- 
vli Kn^vT'n tr;v (^^) Ti^';;VT^h\ N, N- v- 2 - 1^ Kn^'>r 

(h3) lf-;l/T;Vrr-;i/ (f^mi^^-^^^fSiOjtjPTR^ISlc J; I9 tL^) , 

(h 4 ) >^*i5:3 - 1 2 (7)-T;U'Jry -[ ^) T V ;V T ;U n - JK- iJ' n-f-;i/ - 

(h 5) Rm^4 -12 (DT)V^yZ/:t-)i' [ 1 -^"7^ > - 3 --t ~ 2-T 

x>-i-:t-;i'. 2-y7^y-i, 4 - ^ 
(h6) n Kn^vT;!/^;^ i^m^i-e) t;v^^;i/ (R^I^3-io) ji 

— 7^;V [2-\lVU^zyj:.^)U-:fu^:=.)]/Ju~-r-)V^j:t:] , 
(h7) 3^#:^^M#: [o m-tfciip-li Kn^v;^^l/>;^i:'] 

(h8) #flfi (3~8fiffi) t;i/3-;u (t;i/:* v'jK'; ^o^T-i*i^l< 
{i^T-FflMTKtf. H*, fiJ X. iJ'* -fe 'J > . ^ ^ u ;^ h - y ;v tf h - 
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[0 0 14] 

^^M-^i: LT{imT<7) (b) ~ (n) (7)M^Mii^:^m''fhii:ho 
[0 0 15] 

(b) Rmi^i-4<Dr)v^)vm^^ir^r)i'^)v (^9) r^vu-h :mx. 

o-zfue)V (^^) T^')U-V. n-. iso-tfziisec--r^)\^ ^) T 

(c) mmWL8-l S(D {W.mi> L < li^m) T;i/^;v*^^t-^T;v^;v 

^) r^']v-y (ci) ^-2 ^(r>'mkT)\^^)\^^-kM-f^r 

(p( 9) ri^')u-h (c 2) : 
(cl) LTti. '^x.(f> n-:e-i^f-;v (^^) TiJ'';^-h> 2 

(^^) r^VU-h, 2 Kr'v;!' (^^) Ti^Vl'-h. n- 

T^Vl^-h^ n-^^-9--r*v;v (^^) Ti^'JV-h. J: n - :t ^ -r* v 
(c2) ^ LT{i. -^J^ti^n-J:-^ 3 3^) r^';V-h> n-Frrv;i/ 

[0 0 16] 

(d) mmm^^mM^mi^; 
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(d 1) ^hn^#^^»#:: 

(d2) 1 -sar^ y*#^vf-;u^l:#: : 

y^) T'j^VT^V^ ^n^;i/T^ >^<!:1 . T^yT)U^)\^ (^^^2-6) 

*'a-*tf-;ix^M#:. 1^Jx.{i\ T;!/^;!/ 1 ~ 6 ) T^yT;v^;i/ 

m2~6) (y^) Ti5";i^-h [ t -rf-;^T ^ y j:^f-;i/y ^ ^ 1^- h> y 

vy f-;vT< y (y^s^) T^^';i/-h. vji:.^;vt^ y (y^?') r 
^';v-h^i\ vt;!'^;!^ (^^^i~4) T^yr;^^;!/ (^^15:2- 6) 

■f-;i/T^ y (y^) T^';;i^T^h\ v>y^;i/T^ y 7'nif;v (y^) r 
^5'i;;VT5 K'tf] . 3gtT^ y^#W59^#l^if-;v,^.^»#: [N, N-vy^ 

(d3) M14if^;i/^»#: 

N- (y^) o^;i/:t^v (^L<{iT^y) T;v^;i/ 

0) N, n-vt;i^^;i/ (.^^mi~5) T>^-'i7A-N-T;^^;v (>^^m 
1~5) :^;i/jK^vP-h L < {i:-9-;U7jc- h) , -B^fJ^tf, N- (y^) T 
^ 1; vjii^;l/N, N - v y ^;VT A N - y v I- 

-h. N- (y^) n-r;i/T^ y ■7''nti;kN, N- vy ^;i/T -^7 A 

N-y ioJ;cfN- (y^') r^^ n>r ;v:t^vJ^^;i/N 
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Si^m 2 0 0 2 - 2 2 6 0 7 9 ^- v : 8/ 

(d 5) - h 9 : 
[0 0 17] 

( e ) mmmmtyKm^^^-)^M^mi^ : 

■^l^V, ^>7^>, ^T'-r^. v-fy^'^VV', :t-^-r>. K7'-t>. ^t^J'^r' 

1, 4-^>^VJ^>. 1, e^yiJ'vJ:-^, 1, 7 ^ . 
[0 0 18] 

(f) iig^^^>fb7K^.^ii'->'vm»#: 

[0 0 19] 

( g ) ^^i^.^'fbTlcm.^. If ^ : 

, 4 -^n^;i/^;x-tf 43 J:?/2 -kf— ;i/-^-7 5^ 
[0 0 2 01 

( i )-_^:- jVolXt^;!/ . h ^-^g-: 

^Jx.(i\ ^^i5:2 ~ 1 2<7)|&^DJi&Ji:5^coif-;va^;^x;v Wmy^^)^. T'nk: 

^ 2 -:^^)V^^-y JVX. — 7- y )V \£ zz. )V j:.— f )\/ ^ \£—)V2—:^ 

[0 0 2 1] 
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[0 0 2 2] 

( k ) ^-}^° 'J ^ ^ V T ;w ^ }£cL)v^M^ ; 

2-10 0) ] . tfzii^tih<Dr o^-x^KT^^y (y 

^) r^^';p-h (^T-fii 0 0-3 0 0) (y 

^) TiJ"; ^i^'ijT'ntflx^ir'; ('^l^Ml 3 0-5 0 0) "ey ( 

y ^) i; V- y h^V'i^'; j^^i^^i/'j (^?-* i i o~3 i o 
) (y^) T^';w-h. ^ ;vT;v3-;i/a:.^i/>;f ^ V K#j]nt/ (2-3 

5 0-2 3 0) y;nfiJ^>] 
[0 0 2 3] 

(m) ij 

^) T^v;^m^ tt-y^^v (y^) ri7'))vm. i^uyym. Sa^'^ii^l ^ 
'^mMViJ)^y^^yM<^'^yr)V^)V (^^15: 1-8) [Ti^-fy^^y 

y>-r;v'^if] ; 2'|@i^±o*;vjK^v;u*?r#^-r;6if^;i/#»'ft:. 

[0 0 2 4] 

(b) . (c) . (d) . (e) . (f) . (g) . (i). (j) 
. (k) idX.Xf (m) <7)^fi^O^^. Sf^Lv^^fi (b) . (c) . (d) ^ 
X.XfZ.Kh<Dmx-^ho WtmK\t^ (b) , (c) i^^Xf (d) <7)d*><7)2a 
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^-i^: 10/ 



ii).±<7)mm. (b) <Do-ib(D2miii±<r>mm. (c) <D^^<D2mi^x±.(Dwmii 

[0 0 2 5] 

iijt^)]^m<Dii(DX'$>y). (c) <7)^ -tjftf^ tv^^><7)(iT;v^;i/*o^*i5:i 2 

~ 1 8<Dii<DX-^^o 
[0 0 2 6] 

(d) <D')ibtti-tL\^^i><Dit (d2) . 1^ fbicftjt Lv>^<7){i>?^^;i/T5 y 
[0 0 2 7] 
[0 0 2 8] 

) . $ <b tw§f $ L < {± 1 0 19 . ±m.ii 9 0%. ? ^ $ t < {± 8 0 %. 

mz^t L < 7 0 %T'^b'2)o 
[0 0 2 9] 

( h ) (Drmaut l < fi 5 %. ^hi^zti-tL<iii 0 . ±mimt l 

<(i5~0%. L< {i3 0%. L< {i2 5%-e^)>i>o 

[0 0 3 0] 

(b) (7)TK{i$ft L< (iO%. i^f^ti^?* L< (±5%-t:^^«}. ±P^(±$fiL< 
{i 9 0 %. ^ <b ^ L < fi 5 0 %. JT^tc^i? t L < ti 4 0 

[0 0 3 1] 

(c) (7)TmimtL<iiO%. S t < (i 1 0%-e*«9. ±IS{±«^t L 
<{i7 5%. ^hK^t L< (i6 0%. L< (i5 0%-e^^o 

[0 0 3 2] 
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^-v: 11/ 



(±1 0%, ^^ic^i L< {i7%. L< (±5%-e^)>5o 

[0 0 3 3] 

(A) <7)m»¥*^^^i (mTMw^R&IE) fi. ffl:tt::J: f)^<^^^l/^>'l-{iM 

v>Mffl5ffi«JgiS:fS]±^jr'(i. rm^mt L<{iioo, ooo. 

^ S L<(il50, 000, t L < (i 2 0 0 , 0 0 0 T-^b > ±PI 

(i0tL<(il, 0 0 0, 0 0 0. ^h^zUtL<a6 0 0, OOOt^^^o 
ATF. -^^l/ h C VTyft. ^7::(iT-*-7?ftffl;^T-{±, TmmtL<li5, 00 0 
. ;^ «b i L < {i 8 , 0 0 0, #tc$? $ L < ti 1 0 , 0 0 0 T'^ 19 . JiRBiiftf 
tL<{il00, 000. ?f>tc*fiL<(i50, 000, t t < {± 3 5 

, 0 0 0. ty)ioimtL<it2 0, 0 0 o-c^j^o ^rmmm-cii. rmmi- 

^t<(i5, 000. $^lc$?SL<{i8, 000. #tc$f i L < {i 1 0 , 0 0 
0 -C^) 19 . ±PI(i$f ^ L<{ilOO, 000. Ktti-t L<(i80, 000. 

L< (i5 0, 0 0 0. t L< {i2 0, 0 0 0 T^*>^o f^l*-/* 

ffl:^-e{i. TPlTS^lf i L < (± 5, 0 0 0. ^hiz^tL<li8, 0 0 0. 
t L < 1 0 , 0 0 0 -e^ . ±PB(i0^ L<{±400, 000. iztti-t L 

< {i 1 5 0 , 0 0 0. ^iz^t L<{ilOO, 000 T^^o Mw;6^^±ffi|gHT' 

-e^)-5>o - 

[0 0 3 4] 

(A) <Dmm\^^^y^-^~ (likrspmtmt^i-^) a. rm^^mtLin 

8. 6. ^hKntL<it9. 2. L< (±9. 4 T'ib «9 . ±|5|{i§? $ L 

< 1 1 . L< 1 0. 5. L< {i9. 8 "C^b'So S PfltT!)^' 
±IBtEHl*ltriiS;^S--<7)v§M14^^~$^tc^$ftc^^o ^43. S Pffi{iF e d o r 
s^(Polym. Eng. Sci. 1 4 (2). 1 5 2, (1974) «t o T#m L 
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^-v: 12/ 



[0 0 3 5] 
[0 0 3 6] 

(A) <7)HLBli(±0. 5 ~ 7;6^'$?S tv^o ULB-^^ZcDrnmi^l^Z^)^ tmi 
<{±. 1. 5~6T'3b'So 

^jAP^j ^mt^i:m^^^nm7P 1 2 s) m:o-c#ta$tt^iitT^^^o 

[0 0 3 7] 
[0 0 3 8] 

- ;v ^ t'(7) T ;v =7 - ;i^^?#^J. y ^ )vzs:.^)v ^yyi-j: t^(D ^yy ^BM^ i xfm, 

mmj:^t:-i}mm^^^-^o ~— 

m^mm tLx\t^ r v^n^mm m^\^. 2 , 2 ' - r vif ^ y n ^ h v 

2, 2' -TVtfT. (2 --p<^;v-r^n^ b 1; ,2,2' -TVtfX ( 
2, 4 - v^^;i^/^ixo^ h ;v) , v^^;i/2, 2 -Tytr;^-f V 7"^lx- h 

-h> t -y"^>'^/^°-^^v-^ y y'^p- t -T ^ 2 -J^^^i^ 

^:^-9-yai-h, 1, 1, 3, 3 --r b y yf->'^r^>'^^^°-:t^v2 -J-^;!^^ 
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^-v: 13/ 



<(i6 0-1 2 or^^^^o ^/c^ ±ffiov#?sm^o<t&t3> ^^m^. %itm.^ 

[0 0 3 9] 

^ fifz:\mxn hfifzi><D ^mmmmm-mmm.m^ t l n^m-r^ :iti>x^. 

^y^y. v^n^^-9->, rij')y^ *TM^t-^) ] \^mm^m I 

i5:i 0-1 \ (D^^m^^^mnt^:t^ . m^^t. 'mmmmm. ^^^-y ^ 
^yi-ym. 'kmm'i^ m\tim^^i^'^w^ <,^^') a-^vy^y^k'km.'m 

0%. #l3§f$L<{il 5%T'^>f). ±|5M(i. :$:^^<7)ffijgJg^[6]±^JO®Mtc 
^cfv^Tllf S L < (i 9 0 0 %. L < (i 8 0 0 %. L < ii 6 0 

0%T'^)^o 
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^-v: 14/ 



[0 0 4 0] 

(;^^) r^'))vm^:^y-)V^.^m.''^ilf (b) ^-^WLT^iv^o (B) 
(a) 43J:D^' (h) <7)d ^Oii.^^ < <h LT-^i ^ 

[0 0 4 1] 

(B) .htTfi (A) m\-<7^r {^9) ri>V)i^m^^7-)i^^.m.^i$-'c 

TiJ^ ';;i/mT;v^;vj^Xx;i/i5J:tf^n'b02mm±<7)#»'^;j-t3«^$tL 

(B) ^mmi-^s^mi^<Dd-ib^tL\^^i><7)ii. mmco (b) . ^^ms-? 

or;v^;i^^^*-r'2>T;w^;i/ (^^) T^^Vi^-h (q) . :fcj:?/Hu^<7) (c 
) X'^^o (q) (DMi^iHtLXlin-^y^}V ^) T^^9^-^> iso 

[0 0 4 2] 

(B) <Dn%U^'L^^^<r)\t^ (b) 9 -^o imJ':i.±afey^l; (q) i^^VF ( 
c) lfm_ht (Bl) 

"Si^mc (q)'joJ;0^' (c) tC'^itL<i>#fi^Od*><7).2«jy.±=^m^#S#i: 
l-'S^fi'^^: (B 2) Xhho 

(Bl) ^l#^t-^#»#OK»Jt{±ft?^ L< (i (b) / (q) + (c) =0 
-40/60-1 00. ^h\z.^i L<{i5~3 5/6 5-9 5-e^^o 

(B2) tci3lt^#»#<7)§f i Lv^«fi5cJt^{i. #fi:^<^9*)^^^< la 

, ^-^ft#OT;v^;i/*<Z)^*^M^i5:{i 1 2-1 %Xh^. ^^=#^0^ -t><7)55> 
ii^T;i^^;v*^^-r'6T>'i^^>'i/ (^^) Ti5"; 1^- h<7)Jt^{i0 - 3 o^;u%-e 

(B) <^:B:#:Mi: LTti. 
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^ U-hXn-^^-^-rzy)V:< ^ U-V (0-2 0%/' 2 
0-45%/ 20-45 %/ 0-20 %) ^^n-^^^ t\ 

(B 2) ; m^l£n - Kt-'v^W^ V ly~ h / n -^^-^-f-'v;!^^ ^ ^ U 1^- 
h ( 1 0 - 5 0 %/ 5 0 - 9 0 %) : 1 2 . 3-13. 8 

. ^t^r)i^^)umst^: 0^;l^%] . n- Kt"v;u^ ^ U h/n-x h ^ 
T-'v;i/^ ^ ^ >; V- h (9 0- 7 0%/! 0-30%) : 
12. 2-12. 6, ^iKT;v^;w^Jt^ : o^;i/%] . is j: z/n - Kt-*v;pt 
^ >; Y/n - Kt'v;V^ h (10-4 0%/9 0-6 0%) *M 

1 2. ^iKT^v^^v^Jt^ : 0^;!^%] ^^';6-'Wb:a^o 

(B) {i ni-e^ cfcv^;^^ 2Mi':J>±*#ffl LT^ iv^o 

(B) <7)Mw(i. $f^t<{±5, 000-1, 000, 000. $^lc$fSL< 
filO, 000-250, 0 0 0-e^^o 

(B) ^mm-r^^^. (A) OW=:li^o'< (B) <7)#J-g-{±, i[?tL<{iO 
-3 0%. S t< {iO. 0 0 1 -2 0%. L<(iO. 0 0 1- 

10%-e^)^o (B) i)^ (Bl) O^OJ^#(7) (B) (Dn^it. (A) (7)gfl:ic 
*o'v>T. $f t L < ti 0 - 3 0 %> K^t t < 0 . 0 0 1 - 2 5 %. #ti 
l?tL<{iO. 0 0 1 -2 0%> ^ 19 L< (iO. 001-10%-e^>^ 

o (B) i)^ (B2) <7)<;^ojt-^(7) (B) (T^fiJ-^ii, (A) OKStC^cfv^T. §f 
S t-< t± 0— i 5 %.-^-^lc^t b < fi O . -0 0 1 - 1-0 %v #K$^-t L < (i 0 - ^ 

. ooi-8%-e*)^o (B) ;65'±feiEffl-e*)tL{fefittjg;6^^^0-e^^o 

[0 0 4 3] 

Y^*P^tLT^> J:v^o (B) ii^f^^^tJ/^-i^^^S) (B) (OmWLt, (A) ^ 

[0 0 4 4] 
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^ •e<7)f6«*&m{i«f t L < 6 0 $ ^ $ L < (i 1 0 0 J':il±. #tcfiFt 

L<(il 0 5-1 8 0-r-^;5.o ^<7)j:^^*-/fttc^|§0^<7)*AJg^gi$:[p]±^J^@£-^ 

[0 0 4 5] 

^7t. :^§tmmmmm.\^±mmmu^fi^mm(D'MW},^. (j i s k2 2 6 
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